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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments, see Remarks, filed 1 1/13/2007, with respect to the 
improper application of Trucco et al. as prior art have been fully considered and are 
persuasive. The 7/13/2007 rejection of claims 1-17 has been withdrawn. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-8 and 16-17 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Umemura et al. (USPN 5,523,058). 

4. Umemura et al. '058 (hereinafter Umemura) teaches an ultrasonic transmitting 
and receiving apparatus comprising: an ultrasonic array including plural ultrasonic 
transducers for transmitting ultrasonic waves and receiving ultrasonic echoes reflected 
from an object to be inspected and signal generating means for generating drive signals 
for respectively driving the plural ultrasonic transducers (col. 8, II. 45-67); transmission 
control means for controlling the drive signal generating means such that ultrasonic 
waves transmitted from the plural ultrasonic transducers form at least one ultrasonic 
beam (abstract); signal processing means for performing reception focusing processing 
on plural detection signals obtained based on the ultrasonic echoes received by the 
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plural ultrasonic transducers so as to form a reception focal point in at least within the 
object thereby obtaining plural detection signals relating to the at least one region 
(abstract; col. 16, II. 22-45); and calculating means for calculating image data relating to 
the at least one region on the basis of the plural detection signals relating to the at least 
one region and the plural different acoustic pressure intensity profiles ( col. 6, II. 15-60; 
col. 8, 1. 51- col. 9, 1. 15). 
5. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 9-1 0 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Umemura in view of Suzuki et al. (USPN 5,553,618). 

8. Umemura teaches all the limitations of the claimed invention except for expressly 
teaching that the calculating means calculates the image data by obtaining a solution of 
simultaneous equations which have image data relating to said at least one region as 
unknown and which are constructed based on the plural detection signals relating to 
said at least one region and plural acoustic pressure intensity profiles relating to said at 
least one region. 

9. In a similar field of endeavor, Suzuki et al. '618 (hereinafter Suzuki) teaches 
calculating means that calculates image data by obtaining a solution of simultaneous 
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equations which have image data relating to said at least one region as unknown and 
which are constructed based on the plural detection signals relating to at least one 
region and plural acoustic pressure intensity profiles relating to at least one region (col. 
19, II. 23-59). 

1 0. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Umemura in view of Suzuki. The motivation to modify Umemura in 
view of Suzuki would have been to extract the level of the degeneration quantitatively, 
by correcting for the influence due to the temperature change and correcting the signal 
calculating the relaxation times such as T1 and T2, as taught by Suzuki (col. 19, II. 23- 
59). 

11. Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Umemura in view of Suzuki as applied to claim 9 above, and further in view of Drukarev 
etal. (USPN 5,105,814). 

Umemura in view of Suzuki teaches all the limitations of the claimed invention 
except for expressly teaching that the calculating means calculates the image data by 
obtaining vector "x" from an equation Ax=b where "b" represents a vector having 
components corresponding to the plural detection signals relating to the at least one 
region, "A" represents a matrix having components corresponding to plural acoustic 
pressure intensity ratios in plural acoustic pressure intensity profiles relating to the at 
least one region, and "x" represents a vector having components corresponding to 
image data relating to the at least one region. 
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In a similar field, Drukarev et al. 814 (hereinafter Drukarev) teaches a calculating 
means that calculates image data by obtaining vector "x" from an equation Ax=b where 
"b" represents a vector having components corresponding to the plural detection signals 
relating to the at least one region, "A" represents a matrix having components 
corresponding to plural acoustic pressure intensity ratios in plural acoustic pressure 
intensity profiles relating to the at least one region, and "x" represents a vector having 
components corresponding to image data relating to the at least one region, using (col. 
9, lines 23-67; col. 10, lines 1-52). 

12. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Umemura in view of Suzuki with Drukarev. The motivation to modify 
Umemura in view of Suzuki with Drukarev would have been to calculate image data 
through the use of simple, linear algebra. 

1 3. Claims 1 2-1 5 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Umemura in view of Suzuki and Drukarev as applied to claim 9 above, and further in 
view of Ebbini et al. (PGPub. No. 2003/0212326). 

Umemura in view of Suzuki and Drukarev teaches all the limitations of the 
claimed invention except for expressly teaching that the calculating means obtains the 
vector "x" by obtaining a generalized inverse matrix of the matrix "A" which satisfies the 
equation Ax=b. Umemura in view of Suzuki and Drukarev also does not expressly teach 
that the calculating means obtains the vector "x" by performing singular value 
decomposition on the matrix "A", reducing a rank of the matrix "A" by discarding singular 
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values less than a predetermined value, and obtaining a generalized inverse matrix of 
the matrix A' which has a reduced rank. Umemura in view of Suzuki and Drukarev also 
does not expressly teach that the calculating means obtains a least square solution of 
the vector "x" which satisfies the equation Ax=b in the case where the matrix "A" have 
"m" rows and "n" columns where m>n. Umemura in view of Suzuki and Drukarev also 
does not teach a calculating means that obtains the vector "x" by obtaining an inverse 
matrix A.sup.-1 of the matrix "A" in accordance with one of (i) an exact method including 
a sweeping-out method and (ii) an iterative method in the case where the matrix "A" is a 
square matrix and a regular matrix. 

Ebbini et al. '326 (hereinafter Ebbini) teaches a calculating means that obtains 
the vector "x" by obtaining a generalized inverse matrix of the matrix "A" which satisfies 
the equation Ax=b [0100]. Ebbini also teaches a calculating means obtains the vector 
"x" by performing singular value decomposition on the matrix "A", reducing a rank of the 
matrix "A" by discarding singular values less than a predetermined value, and obtaining 
a generalized inverse matrix of the matrix A which has a reduced rank [0101-0103]. 
Ebbini also teaches a calculating means that obtains a least square solution of the 
vector "x" which satisfies the equation Ax=b in the case where the matrix "A" have "m" 
rows and "n" columns where m>n [0099]. 

14. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Umemura in view of Suzuki and Drukarev with Ebbini. The 
motivation to modify Umemura in view of Suzuki and Drukarev with Ebbini would have 
been to use simple linear algebra to simplify the calculations by the calculating unit. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ELLSWORTH WEATHERBY whose telephone number 
is (571 )272-2248. The examiner can normally be reached on M-F 8:30 a.m. - 5:00 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian Casler can be reached on (571) 272-4740. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

EW 

/Brian L Casler/ 

Supervisory Patent Examiner, Art Unit 3737 
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